, they interpreted this feature to be the best candidate in their global survey for a composite cone or stratovolcano. Tongariro volcano is a truncated composite cone composed of andesitic ash and lava flows which has subsequently undergone flank erosion by glaciers and streams [Gregg, 1960] . Feature A (Zephyria Tholus) is formed within the hilly unit of the lower Noachian highland plateau sequence (Nplh), one of the oldest recognized stratigraphic units on Mars [Scott and Tanaka, 1986] . Nplh consists of rough, hilly, and fractured material with locally high relief and is inferred to be ancient highland rocks and impact breccia produced during the period of heavy bombardment. In the Aeolis region, occurrences of Nplh are surrounded by highly cratered, fractured, and channelized material mapped as Npl•, which is thought to consist of a mixture of volcanic materials, erosional products, and impact breccias of middle Noachian age [Scott and Tanaka, 1986; Greeley and Guest, 1987] . Feature A is thus interpreted to be a very ancient structure, remarkably pristine for its age (Plate 1). Zephyria Tholus is located at the head of Durius Valles, which Figures l a, 2a, 3a, 4a, and 4b) Among the several plausible origins for high topography in ancient terrain are (1) multiple overlapping impact crater rims consisting of topography due to structural uplift and eraplacement of ejecta preferentially on the rims; (2) tectonic scarps caused by faulting and production of differential topography; (3) volcanic construction, caused by edifice-building processes (extrusive and explosive eruption products around a vent), and (4) preferential erosion, including exhumation of preexisting topographic features, or simple production of inselbergs due to the regional stripping of units.
Figure 4. Morphology and topography of Feature A (Zephyria Tholus). (a) Viking image (F430S23) (70 m/pixel). (b) Viking image with different illumination conditions (portion of MDIM MI20S187; -230 m/pixel). (c) Topographic map derived from MOLA DEM (16 pixels/degree). (d) Viking image with rectangle showing location of MOC image MO3-07208. Portions of Mars Orbiter Camera (MOC) image MO3-07208 (-4 m resolution). Width of image is 2.83 km. (e) Top
On the basis of the symmetry, truncated cone shape, presence of a summit crater that was apparently resurfaced by smooth plains, and the lack of adjacent impact craters that might have produced high topography through multiple overlapping impact crater rims, we find that MOLA data support earlier interpretations [e.g., Greeley and Spudis, 1978; Hodges and Moore, 1994] that Feature A is an edifice of volcanic origin. We find no compelling evidence for the previous presence and subsequent stripping of a layer on the order of 2 km in thickness to produce this feature, nor do we find evidence for regional faulting that might have produced this feature.
Adopting the interpretation that the structure is a volcano with a summit caldera, we estimated a possible original precaldera size of the volcano by fitting parabolic curves to the topography of its flanks ( Figure 5 ). The curves meet at a maximum peak elevation of •-3.9 km, giving the volcano a possible overall original height of-3 km, comparable to the height of terrestrial stratovolcanoes [Pike, 1978] . Figures l a, 2a, 3a , and 3b to Feature B in Figures 1 b,  2b, 3c, and 3d) . Its slope characteristics and its cross-sectional profile are strikingly similar to those of Feature A (compare Figures 1 and 2) . Although no summit crater is obvious from the low-resolution Viking images, the MOLA profile reveals a flat but complex summit structure consisting of a small summit depression containing a central hill (Figure lb Parabolic curves were fit to the MOLA laser shot points by a least squares method to reconstruct its possible original elevation. Vertical exaggeration is 10x. The minimum reconstructed relative height of the volcano is -3 km but could be higher depending on the degree to which the flank elevation has been lowered by fluvial dissection and mass wasting. origin could be a degraded impact crater rim. Broad depressions exist to the northwest and east, which may represent topography associated with heavily degraded craters, but the topography is very subdued and no other evidence is seen of high topography that might be due to coalescing rim deposits.
The similarity of this feature to Feature A in terms of approximate size, height, and flank slopes, its topographic distinctiveness from the surrounding plains, and its lack of close correlation with rugged multiple overlapping impact crater rims and prominent fault scarps all support a volcanic origin. Feature B differs from A in its more irregular and elongated nature, the lack of a distinctive summit crater (although the summit is relatively flat), and the more prominent planezes on its flanks.
4.3.
Other 
